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(1) Real Party in Interest 

A statement identifying the real party in interest is contained in the brief. 

(2) Related Appea Is and Interferences 

A statement identifying the related appeals and interferences which will directly 
affect or be directly affected by or have a bearing on the decision in the pending appeal 
is contained in the brief. 

(3) Status of Claims 

The statement of the status of the claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection 
contained in the brief is correct. 

(5) Summary of Invention 

The summary of invention contained in the brief is correct. 

(6) Issues 

The appellant's statement of the issues in the brief is correct. 

(7) Grouping of Claims 

The rejection of claims 31-40 stand or fall together because appellant's brief does 
not include a statement that this grouping of claims does not stand or fall together and 
reasons in support thereof. See 37 CFR 1, 192(c)(7). 

(8) Claitns Appealed 

Thecop\ of the appealed claims contained in the Appc^ulix to the bri(^f is correct. 
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(9) Prior Art of Record 

4,910,578 Okamoto 3/1990 

5,227,333 Shepard 7-1993 

(1 0) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102(b) 

that form the basis for the rejections under this section mdde in this Office action: 
A porson shcill hc^ (MiULU^d to a paltml unkvss - 

(b) tht^ inv(Miti(Mi was paltMilod or dost ribed in a prinlod public aLion in ihis or a foreign coimlry or 
in public usv or on sale in this country, more than ont^ year prior U) the date of application for 
patent in the United States. 

Claims 31 to 34 stand rejected under 35 U.S.C. 102(b) as being anticipated by 
Okamoto (U.S. Pat. 4,910,578). 

The claimed structure is anticipateci by Okamoto which shows in Fig. 4D an 
interconnect comprising a composite structure comprising a first metal silicide 4, a 
second metal silicide 8, and an intermetallic compound 30 comprising metal from the 
first metal silicide and metal from the second metal silicide. Okamoto further teaches 
the first metal silicide and the second metal sihcide each comprising a refractory metal 
selected from the group consisting of molybdenum, tantalum, titanium, and tungsten. 
Additionally, Okamoto teaches in Col. 5, linens 42-61, and Col. 6, lines 49-51, the use of 
tilaniimi silicide^ as the first melal sih\id(\ and the us(^ of tungsten silicide inst(\id of 
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molybdenum silicide as the second silicide on one of the embodiments of the 
interconnec t. 

Ihe following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A pat(Mit may not be obtained lliough the invention is not identically disclosed or des<.:ribed as set 
forth in s(x:tion 102 of this title, if the differenc es tx^tween the subject matter sought to be patented and 
th(* prior art an^ sue h that lh(^ subjec t matter as a whc»le would have been obvious at the time the 
invention was made to a person having (Ordinary skill in the art to which said subjtx :t matter pertains. 
Patenlabihty sliall not bt^ nej'^ativc^d by the manner in which iho invention was made. 

Claims 35 to 40 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okamoto (U.S. T^at. 4,910,578) in view of Shepard (U.S. Pat. 5,227,333), 

The claimed structure is cnitlcl patted" by Okamoto which shows in Fig. 4D an 
intetconnect comprising a composite structure comprising a first metal silicide 4, a 
second metal silicide 8, and an intermetallic compound 30 comprising metal from the 
first metal silicide and metal from the second metal silicide. Okamoto further teaches 
the first metal silicide and the second metal silicide each comprising a refractory metal 
selected from the group consisting of molybdenum, tantalum, titanium, and tungsten. 
Additionally, Okamoto teaches in Col, 5, lines 42-61, and Col, 6, lines 49-51, the use of 
titanium silicide as the first metal silicide, and the use of tungsten silicide instead of 
molybdenum silicide as the second silicide on one of the embodiments of the 
intert onniH t. 
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Okaniolo leaches all the limitations in the claims with the exception of showing a 
field effect transistor having a source, a drain and a gate, formed in the semiconductor 
layer. 

However, Shepard shows a conventional local interconnect for connecting 
source, drain or gate of a field effect transistor to another active area within a substrate 
assembly, the local interconnect comprises a composite structure that includes a 
plurality of metal silicide layers. 

Thus, it would have been obvious to one of orciinary skill in the art to use the 
interconnect of Okamoto to connect a source, drain or gate to another area within a 
substrate assembly as taught by Shepard. Furthermore it would have been within the 
scope of one of ordinary skill in the art to use an interconnect with a composite 
structure as the one taught by Okamoto in order to obtain a reliable interconnect that 
provides a good electrical contact to silicon with a lowered resistivity. 

Furthermore, it would have been obvious to use an interconnect structure as the 
one taught by Okamoto in a memory array, as memory arrays are well known to be 
large-scale semiconductor integrated circuits (LSI), and the tc?achings of Okamoto are 
directed to interconnection films in LSI. 
(1 1) Resffonsc to Argiiiiietit 

I hc lirst instant struc ture essentially comprises a composite structure comprising 
a lirst m(4al S!licid(\ a stHond metal silic ide, and an intermetallic compound, vvherc^ [ho 
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intermetallic- compound comprises metal from the first metal silicide and metal from the 
second moUxl silicide. The first metal silicide and the second metal silicide each 
comprise a refractory metal selected from the group consisting of chromium, cobalt, 
molybdenum, nickel, niobium, palladium, platinum, tantalum, titanium, tungsten, and 
vanadium. 

The second instant structure essentially comprises the use of the first instant 
structure described above as the local interconnect for connecting a first active 
semiconductor region to a second active semiconductor region on a substrate, where the 
second instant structure is a memory array that utilizes the interconnect structure for 
cor\necting one of a source, drain or gate of one field effect transistor to the source, 
drain or gate of a second field effect transistor. 

Appellant primarily argues that Okamoto teaches the formation of a ternary 
silicide, and not the formation of an intermetallic compound. 

In particular, appellant argues that Okamoto does not mention expressly or 
inherently the formation of an intermetallic compound from two different metals in 
different metal silicide layers, and that Okamoto rather teaches the possible formation 
of a ternary silicide film from the reaction that may take place between two films, 
basing its conclusion on the fact that Okamoto recites that due to the heal lrealm(>nt for 
forming an impurilv diffusion layer, metallurgical reaction may take place betw(vn a 
titanium silicide film and a nioK lxlenum silicid(> film. 
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While it is correct thai Okamoto recites that the reaction may occur and that the 
fihn formed is a ternary siHcide (ihn, it is respectfully submitted that Okamoto teaches 
the conditions under which the composite fihn may be formed in Col. 5, hnes 35-61, and 
that a ternary silicide film is indeed an intermetallic compound. 

Appellant has asserted ttiat the claimed "intermetallic compound" should be 
construed as one skilled in this art would construe the term, and refers to an 
Encyclopedia Britannica definition for the term. Furthermore, appellant pointed out 
that the Academic Press Dictionary of Science and Technology defines "intermetallic 
compound" as "an intermediate phase in which the compounds are metallic". 

It is respectfully submitted that according to the Merriam-VVebster's Collegiate 
Dictionary, intermetallic is defined as "composed of two or more metals or a metal and 
a nonmetal; specifically being an alloy having a characteristic structure and usually a 
definite composition". Furthermore, in Vol. 3, Page 826 of the Kirk-Othmer's 
Encyclopedia of Chemical Technology, it is recited that molybdenum silicide is an 
intermetallic compound. It is also taught that metal silicides form well defined crystals 
with a bright metallic luster, thus titanium silicide is an intermetallic compound. Thus, 
titanium silicide and molylxienum silicide bcMng intermetallic compounds, wiien these 
two films are reacted together ihoy will form a ternary metal silicide with a definite 
structuri^ giv(Mi by 1 ixMoxSi/, lhal is an inlernu^allic c ompound. 1 h(MV is no evidenc e to 
support appellanTs conlenlion lIuU a l<M-nar\ metal silicide^ is not an intermetallic 
com ptunuk 
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It remains apparent to one skilled in the art that the interconnec t structure of 
Okamoto comprising a first mental siHcidc^ a second metal silicide, and an intermetallic: 
compound formed by the exposure to high temperature of the structure containing the 
two metal silicides, anticipates the appellant's interconnect structure comprising a metal 
silicide, a second metal silicide, and an intermetallic compound formed by the exposure 
to high temperature of the structure. 

Appellant argues that the Examiner's analysis ignores the totality of the claim 
language in reference to the intermetallic compound comprising metals from two 
different metal silicide layers. It is respectfully submitted that the ternary silicide layer 
of Okamoto comprises metal from the first metal silicide and metal from the second 
metal silicide in addition to silicon. 

Appellant argues that one of ordinary skill in the art would not think to combine 
the teachings of Okamoto with those of Shepard, because although Shepard teaches the 
formation of a local interconnect on a field effect transistor, Shepard uses a completely 
different process to create a local interconnect having a germanium layer, and that the 
teachings of Okamoto would not be properly combinable because a completely 
different semiconductor device is taught using different materials. 

It is submitted that Sheparcl tc^aches a local interconnect comprising a 
germanium layer, a polysilicon layer, and a plurahtv of conducting films covcM'ing thi^ 
[H)lysilicon, w here the plurality of conducting films (an bv iiu^lal silicide films. The 
l(\H hings of ("Jkamoto are directtxl !o el(\ lr(Hle inl(M tonncn ts lh,ii (Oin(>rise a [^luralilv 
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of conducting films, where the conducting films are metal silicide films. The motivation 



to com 



bine is the shows that it is well known and desirable in the art to characteristic of 



metal silicides of lower resistivities that can be an advantage for interconnect structures. 
Even if the semiconductor devices could be considered to be different, which are not, 
because a connection from a source or drain to another source or drain is the same 
connection of electrodes that Okamoto teaches, the art is analogous as being directed to 
interconnect structures in LSI circuits. 

For the above reasons, it is believed that the rejections should be sustained. 



Respectfully submitted. 





Ginette Peralta 
March 23, 2001 



Olik Chaudhurt 
Supervisory Patent Examiner 
Technology Center 2800 
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